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Abstract of the contribution: The document proposes terminate paging request to a UE rather than sending it with a handover message as currently specified.

1. Introduction

The document follows up on the discussion held in the last SA2 meeting in Jeju island regarding whether paging message should be terminated at the UE rather than inserting it into handover commands. 
It would be preferrable for the UE to have common procedures for idle mode and active mode. Currently it is specified that the UE recieves the paging request directly in the idle mode but the UE recieves paging message indirectly through handover commands in the active mode. There doesn’t seem to be a strong reason to have two different procedures for the same function.
Paging the UE directly using a paging request message is standard NAS functionality in E-UTRAN and should be used in both idle and active cases to limit the impact on the UE. For example, according the current procedures, the UE would have to check for paging request in every handover message which is certainly not adviseable. Whereas if a common procedure of paging to UE is used, the UE could always start a service request procedure (CT1 aspect) after which the network could perform handover or cell change order (RAN aspect).
2. Reason for Change

To reduce the number of different procedures specifed for the same functionality of paging.
3. Conclusions

Always terminate paging request to the UE, and handover UE once the UE initates a service request message.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.272 v0.1.0.

* * * Start of First Change * * * *

7.3
Mobile Terminating call in Active Mode
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Figure 7.3-1: CS Page in E-UTRAN, Call in GERAN/UTRAN – Preparation Phase

NOTE 1:
For simplicity, figure 7.3-1 includes some messages which are only applicable to GERAN access (e.g. SABM, UA and XID negotiation). In case of UTRAN access, the applicable messages can be found in the E-UTRAN to UTRAN inter-RAT HO procedures specified in TS 23.401 [2].

1.
The MSC receives an incoming voice call and responds by sending a CS Page (IMSI or TMSI) to the MME over a SGs interface. The MME relays the CS Page to the eNodeB over the S1 interface. The eNodeB relays the CS Page to the UE. The MSC only sends a CS Page for an UE that provides location update information using the SGs interface (i.e. IMS is not supported by the LTE network).

2.
The eNode may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS handover will be performed.

3.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Relocation Required message. In the following a PS HO as specified in 23.401 [2] takes place.

3a.
If the target system operates in Network Mode of Operation (NMO) I the UE shall perform a combined RA/LA update, as defined in TS 23.060 [3], immediately after sending the XID Response during the PS HO procedure. If the target system operates in NMO II or III the UE performs a Location Area Update towards the MSC at any point after sending the XID Response during the PS HO procedure. If the MSC, where the UE updates the location, is different from the MSC that sent the paging message the Roaming Retry for CS Fallback procedure defined in section 7.x.x will be applied.
Editor’ Note: It’s FFS if the Location Area Update procedure can be avoided
4.
Target RAT is UTRAN: After performing Location Area Update the UE establishes an RRC connection and responds to the paging in an RRC Initial Direct Transfer message as specified in TS 25.331 [7]. CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.

Target RAT is GERAN: As soon as the UE completes the PS Handover procedure (by sending the XID Response message) and performing a combined LA/RA update or a Location Area Update, it establishes an RR connection using legacy procedures (i.e. UE requests and is assigned a dedicated channel where it sends a SABM containing a layer 3 Service Request message = PAGING RESPONSE to the BSS) and the BSS responds by sending a UA. Upon receiving the SABM (containing a PAGING RESPONSE message) the BSS sends a COMPLETE LAYER 3 INFORMATION message (containing a PAGING RESPONSE message) to the MSC which indicates CS resources have been allocated in the GERAN cell. After the establishment of the main signalling link as described in TS 44.018 [6] the UE enters either Dual Transfer Mode or Dedicated Mode and the CS call establishment procedure completes.

NOTE 2:
This step is not shown in TS 23.401 [2] since no CS resource allocation is included in that handover procedure.

5.
Upon receiving the PS Handover Complete message, the SGSN send a Forward Relocation Complete message to the MME to indicate completion of the PS handover procedures. The MME responds with a Forward Relocation Complete Acknowledge message.

6.
The SGSN sends an Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) message to the Serving GW concerned. The Serving GW updates the PDP context fields and returns an Update PDP Context Response (TEID) message. From now on the Serving GW sends new incoming downlink IP packets to the SGSN instead of to the MME.

NOTE 3:
The additional steps of the Update Bearer Request - Update Bearer Response exchange between the Serving GW and PDN GW are not shown but will be performed as per the equivalent steps in TS 23.401 [2].

7.
If the SGSN indicated Reset (i.e. reset to default parameters) in the NAS container for PS HO included in the Handover from eUTRAN Command message then on receipt of the PS Handover Complete the SGSN initiates an LLC/SNDCP XID negotiation for each LLC SAPI used in LLC ADM. In this case if the SGSN wants to use the default parameters, it shall send an empty XID Command. If the SGSN indicated 'Reset to the old XID parameters' in the NAS container for PS HO, no further XID negotiation is required for LLC SAPIs used in LLC ADM only.


The SGSN (re-)establishes LLC ABM for the PDP contexts which use acknowledged information transfer. During the exchange of SABM and UA the SGSN shall perform LLC/SNDCP XID negotiation.

8.
The UE may trigger the Routing Area Update procedure when the sending of uplink packet data is possible. The detailed steps performed are as per TS 23.401 [2].
7.4
Mobile Terminating call in Active Mode - No PS HO support in GERAN
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Figure 7.4-1: CS Page in E-UTRAN, Call in GERAN without PS HO

1.
The MSC receives an incoming voice call and responds by sending a CS Page (IMSI or TMSI) to the MME over a SGs interface. The MME relays the CS Page to the eNodeB over the S1 interface. The eNodeB relays the CS Page to the UE. The MSC only sends a CS Page for an UE that provides location update information using the SGs interface (i.e. IMS is not supported by the LTE network).

2.
The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN cell to which the redirection procedure will be performed.

3.
The eNodeB triggers an inter-RAT cell change order with NACC to a GERAN neighbour cell by sending an RRC message to the UE. Paging information is included to trigger paging answer of UE.

4.
The UE moves to the new RA, establishes an RR connection using legacy procedures as described in TS 44.060 [12] and performs Location Area Update. If the MSC, where the UE updates the location, is different from the MSC that sent the CS Page the Roaming Retry for CS Fallback procedure defined in section 7.x.x will be applied.
Editor’ Note: It’s FFS if the Location Area Update procedure can be avoided
5.
After the Location Area Update the UE responds to the paging by sending a Paging Response message as specified in TS 44.018 [4].

6.
When received at the BSS, the Paging Response is sent in a BSSAP COMPLETE LAYER 3 INFORMATION message to the MSC.

7.
The MSC receives BSSAP COMPLETE LAYER 3 INFORMATION message which shall then stop the paging response timer and establish the CS connection.

* * * End of First Change * * * *
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